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(57) Abstract: 

FIELD: application of metal film 
protective and corrosion -resistant coatings 
onto wire and braided wire. SUBSTANCE: the 
installation has a vacuum chamber with 
cleaning and sprayer units, tensioning 
device and carrier rotary cooled shafts, one 
or several successively connected lock 
chambers with a wire inlet and outlet and 
with an odd number of sealing synchronously 
rotating rollers and drive take-up and feed 
reels. The sprayer unit is made in the form 
of magnetron sprayers installed in pairs 
opposite each other, and the cleaning unit 
is made in the form of ion-ray cleaning 
sources positioned opposite each other, 
separated into production sections with 
means of plasma-forming gas feed to the zone 
of treatment. EFFECT: enhanced quality of 



applied coatings in conditions of high 
vacuum and reduced wire tension in the 
process of treatment. 6 d, 4 dwg 
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(57) Pecpepar: 

H3o6pereHne othocwtch k TexHHKe 
HaHeceHna weTannKmecKKX rmeHOHHbix 

3ai4MTHblX H aHTHKOpp03MOHHblX nOKpblTHfl Ha 

npoBonoKy n onneTKy npoBOAOB. YcraHOBKa Ana 
o6pa6oTKM npoBOJioKM coflepxvjT BaKyyMHyK) 
KaMepy c ysjiawiH omwctkm m HaHeceHna 
noKpbiTM^ HanbineHHewi, ycTpoCteTBOM 
HarjwceHna m no/^ep^Bafoii^Mwi 
spamaiomMh/MCfl oxna>KAaeMbiMM BanaMM, OAHy 
Mnn HecKonbKO noc^eAOBaTe/ibHO coeAMHeHHbie 

li]JlK)30Bbie KaMepbl B BXOAOM H BblXOAOM 
npOBOJlOKM 14 C yrUlOTHMTenbHblMM CWHXpOHHO 
BpaiHaroii^MMUCa pOJIMKaMM, KOJlUMeCTBO 

KOTopwx HeweTHO, n npMBOAHbie npneMHbie n 
noAajoiune KaTywKU. Y3en HanbineHktfl 
Bbino/iHen b bha© nonapHo ycTaHoaneHHbix Apyr 
HanpoTUB Apyra MameTpoHHbix 

pacnbLnnTe/ibHbix ycipoPicTB, a y3en omuctkm 
BbinonHeH b bma© pacnonoKeHHbix Apyr npoTMB 
Apyra MOHHo-nyMeBbix hctohhmkob ohhctkw, 
pa3Ae/ieHHbix Ha TexHo/iornHecicwe ce\o\m co 



cpeACTBaMM noAa^n paobnero rasa b 30Hy 
o6pa6oTKH. Hcnorib30BaHMe M3o6pereHHj? 
no3BOJ]fler noBbicwTb KaqecTBO HaHOCi/iMbix 
noKpbiTuPi b ycnoBHflx BbicoKoro BaKyyMa w 
yMeHbWHTb pacrjweHwe npoBonoKvi bo Bpewi* 
o6pa6oTKM. 5 3.n. 4>-nbi, 4 v\n. 
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HsoSpeTeHne othochtca k tsxhmks 
HaHeceHMfl MeTannHMecKvix ruieHOMHbix 

3aiMMTHblX H aHTHK0pp03HMHblX nOKpWTWft HS 
npOBOJIOKy M ATlMHHOMepHbie M3Ae/1H5i H3 

o pra h hm ecKnx waTepnanoB, TaKvte Kate onneTKvi 
nposo/ioB. 

M3BecTHbi ycTpoCiCTBa ati« HaHeceHM* 
ranbBaHvmecKnx noKpwTMfc Ha npoBOJioKy, 
cojxepmauiyie p«fl ajieKTpojwwMecKMX bshh flnfl 
ranbBaHMMecKO^ ommctkm m HaHeceHM* 

nOKpblTMM [1,2] 

HeAocTancoM ashhwx ycTpoSteTS aa/iae-rca 
to, mto b hmx wcnonbsyeTCH ranbBaHnsecKUM 
wieTOA HaHeceHMfl noKpwTvtfi, KOTopwfi He 
aanfleTca sKonorviHecKM m xnMnnecKM mmctwm h 
noBceMecTHo 3aMeHaeTCH BaKyyMHWMH 
MeTOflawiM HaHeceHMfl noicpbiTHw. 

Han6anee 6jih3khm k onucbiBaeMOMy 
ycTpoHcrBy flarmeTCfl yciaHOBxa Ana 
HenpepbiBHoW BaKyyMHotf o6pa6oTKM 
AnnHHowiepHoro M3Ae/ikm, cocToamafl W3 
BaicyyMHO^ KaMepw, ncTOMHMKa oca>KfleHMH 
noKpbrrnK» ycrpoficTB TpaHcnopTMpoBKvi M3flennfl 
b BaKyyMHyjo tcaMepy h M3 nee b BUfle 

CHHXpOHHO Bpa^aiOlUMXCyi pO/lMKOB, 

yruiOTHHTenbHbix pa3MemeHHwx b timi030Bbix 
KaMepax [3] 

no^BaeMoe Mepes yruiOTHHTenbHwe 
sneMeHTbJ M3Aejwe npoxoAHT nepeA 
wctomhmkom o6pa6oTKM n bwxoaut c Apyrofi 
cropoHb! BaKyyMHOM KaMepw. 

HeAocraTKOM n3BecrHoro ycTpOMCTBa 

HBJlfleTCfl H8AOCT3TOH HSlfl paBHOMepHOCTb 

HaTHKeHUfl o6pa6aTbiBaeworo M3AejiMH W3-3a 
Toro, mto OTcyTCTByer cnHxpoHM3ai4Hfl Me>KAy 
ynnoTHHTenbHbiMM ponnKaMn bxoahwx h 
BbixoAHbix ujnKWOBbix KaMep, pa3HeceHHbix no 
pa3Hbie cTopoHbi BaKyyMHoPi KaMepw. 
CneACTBueM aToro aanaeTc* paspbiB mw 
sHasnre^bHoe yAnwHeHMe o6pa6aTbiBaeMoro 
M3Aejina. HeAOCTaTKOM nsBecrHoro ycTpotfcTBa 
aarmeTCfl TaiOKe oTcyTCTBue npeABapwTenbHoii 
omhctkm o6pa6aTbiBaeMoro w3Aejinfl b 
BaKyyMHO^ KaMepe, mto cKa3WBaeTca Ha 

KaMeCTBe HaHOCMMblX noKpwTWM. 

IJe/ibK) n3o6peTeHMfl HBJifleTCfl noBwiueHHe 
paBHOMepHOCTH HaTJOKBHUfl mfxenwft w 
noBbiujeHwe KanecrBa HaHocwMbix noKpbrrMM. 

YKasaHHan i\enh AocTuraercfl TeM, mto b 
ycTpowcTBe Ana o6pa6oTKM mf\env\a b BaKyyMe, 
cofle p>Ka me m noAaio^e n npuHUMafomne 
npuBOAHbie KaTyiiJKM, BaicyyMHyK) c ysnoM 
HaHeceHM^ noKpwTHfi nanwneHneM, 
ycrrpoPicTBOM HaTflxeHMfl, BpamaiomwMHCfl M 
noAA^p)KMBaiomnMM cpeACTBaMM no KpaftHetf 
Mepe OAHy uj/iK)30Byio KaMepy c OKHaMw BXOAa u 
BbocoAa M3Ae/inn c ynnoTHHTexibHbiMM 

CMHXpOHHO BpaiJ^aiOl^MMMCfl pOJIMKaMM 

AononHMTenbHO paaMeii^eH b BaKyyMHoK KaMepe 
yzen omuctkh, a KonnMecTBo yn/ioTHHTenbHbix 
ponnKOB HeMeTHoe. flonojiHMTenbHbie otjiuhua 

33 KJIKDMaiOTCP B TOM, MTO OKHa BXOAa M BblXOAa 

\A3j\env\a b saKyyMHOii KaMepe coBMetneHbi; 
amjo30Bbie po^MKVi BbinonHeHbi m 3/iacTMMHoro 
MaTepnana; noAAep^nBaiomee \a BpaiAaiou^ee 
cpeACTBo BbinonHeHo b BHAe oxna>KAaeMbix 
BanoB; y3en omuctkh BbinoxiHeH b BMAe 
pacnonoKeHHbix Apyr npoTMB Apyra 

MOHHOJiyMeBbDC MCTOMHMKOB OMMCTKM M pa3AeneH 

Ha TexHOJiorvmecKvte ceKUMn, cHa6>KeHHbie 
cpeACTBaMU noAaMM pa6oMero ra3a b 30Hy 
o6pa6oTKn; ysen noKpwTHH BbJnonneH b BMfle 
OAHoro nnn HecKonbKVix pacnonoKeHHbix 
nonapHO HanpoTMB Apyr APyra MameTpoHHWX 
pacnbinMTejibHbDC ycTpo^cTB; ysen HaneceHUfl m 
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y36Jl OMMCTKM paCflOJIOHOHbl BepTMKailbHO. 

flocTHraeMbJfi pe3y/ibTaT o6ycnoB/ieH TeM, 
mto TpancnopTMpOBKa AnMHHOMepHbix n3AennM 
b BaKyyMHyio KaMepy (b tom Mwcne nposojioKn) c 

nOMOLUbfO liinKWOBWX yCTpoC5CTB C pOJIHKaMM 

no3BO/i5?eT yMeHbiuMTb HaTeKanwe b BaKyyMHyjo 
KaMepy. YcTaHOBKy HeMeTHoro Mucna pojimkob 

n03BO/lfleT COeAMHMTb B OAHOM UJJ1K)30BOM 

ycTpo^cTBe nepeMeiueHne npoBO/iOKVi b 
BaKyyMHyio KaMepy i* H3 nee. Tag ponnKH 13 
nepBWw m BTopoti, Bpau^aflCb HaBCTpeny APyr 
Apyry, ocyujecTBJifljoT nepeMeineHMe npoBo/ioKvi 
b KaMepy, BTopoft n TpeTM^, Bpau^aflCb 
CMHxpoHHO nepBOMy, ocymecTBjiflioT 
nepeMeu^eHne npoBO/ioKM b o6paTHyio cropoHy, 
143 KaMepy. flpki 9TOM BXOAHoe m BbixoAHoe 
oTBepcTHfl BaxyyMHOfi KaMepw MoryT 6wTb 
cx>BMeu{eHbi. flocneAOBaTejibHoe pasMeu^eHne 
HecKonbKMx mnio30Bbix KaMep c npoMe>KyTOMHotf 
otiomko^ eme 6onee CHkwcaeT naTeKanne. 
HaTeKaH^e TaioKe cHM)KaeTCH, ecnu ponnKM 
nnoTHO conpuKacawra Apyr c ApyroM. ITjiothwK 
npiDKMM ocyLuecTBJifleTCJi npn BbinonHeHMM 
ponviKOB M3 anacTMMHoro MaTepwana, HanpuMep 
BaKyyMHoR pe3MHbi, a Kopnyca qjjijo3obo^ 
KaMepw m $Topon^acTa. KonMMecTBO 
oAHOBpeMeHHO BBOAHMbix b BaKyyMHyio KaMepy 
npoBonoK He OKa3WBaeT cyu^ecTBeHHoro 
B/iMflHMH Ha BaKyyMHyio cpeAy, t.k. no Bcetf 
AnwHe ponnKOB o6ecneMeHO mx nnoTHoe 
npn/ieraHne APyr Apyry. B Kopnyce uitiiosobom 
KaMepw MOKeT 6wn> pa3MemeHO 6onee Tpex 
ponnKOB. TorAa npoM3BOAHTenbHOCTb ycrraHOBKM 
cyu^ecTBeHHo noBWiuaeTCfl. CxeMa 
nepeMeiAeHMJi npoBonoKH b otom cnyMae 
noKa3aHa Ha cfinr.4. nepBWM-BTopoi4 ponnKM m 
t peT m -MeTBe pTw^ ocymecTBnfliOT bboa b 
KaMepy, a BTopotf-TpeTuft m MeTBepTw m -nwT w m 
bwboam3 KaMepw. 

B npeACTaaneHHOM ycTpoRcTBe 
MMHMMH3npoBaHHo yAHMHeHMe npoBoxiOKH npn 
o6pa6oTKe. PaBHOMepnoe noKpwTiie Ha Bcew 
nosepxHOCTM npoBonoKM AOCTMraeTca sa oamh 
npoxoA MejKAy pacnonoKeHHWMM nonapHO Apyr 
HanpoTUB APyra MOHHO-nyneBbiMn ycrpoMCTBaMM 
omuctkm n MameTpoHHWMH pacnbuiMTeribHWMM 
ycTpov^CTBaMn. OxnaxfleHne npoBo/ioKH ot 

COnpMKOCHOBeHMfl pacnbl/lMTe/lbHWMM 

ycTpoftcTBaMM. Oxna>KAeHne nposo^OKH ot 
conpMKOCHOBeHUfl c oxna>KAaeMbiMM 
HanpaanflKOiAHMH BanaMM TaiOKe cHM>KaeT 
pacT«>KeHne. TeM He Menee nojiHOCTbto 
H36e>KaTb pacTwxeHMfl npoBonoKM He yAaeTCP m 
Ana KOMneHcai^nn pacTfl>KeHMji b BaKyyMHOM 
KaMepe ycTaHaannBaeTca ponnKOBwfi MexaHM3M 

HaTWKeHMfl. 

H3o6peTeHne noflCHneTCfl MepTe>KaMM. 

Ha 4>nr.1 H3o6pa>KeH bma c6oKy ycTpoKcTBa 
HaHecenn« noKpwTMM; Ha cJ)w\2-bma cBepxy; na 
0Mr.3-iiiJiK33OBafl KaMepa; Ha cf)Mr.4-cxeMa 
pacnono>KeHM5i n^Tw ponwKOB b umto30BOM 
KaMepe. 

YcTpo^CTBo coAep>KMT noAaiomyK) \A 
npMHMMaioiAyK) KaTyujKM 1 c npuBOAOM 
BpameHUfl (wa nepTewe He noKa3aH), BaKyyMHyto 
KaMepy 2 m npucTWKOBaHHwe k He« 
nocneAOBaTexibHO coeAHHeHHwe auiio30Bwe 
KaMepw 3 c CHCTeMaMH OTKaMKH. B BaKyyMHoti 
KaMepe 2 pacnojioxenw HanpaBJiflJomne Banw 4 
c BOAflHWM oxna>KAeHneM Ana noAAe pjkhh ma 
npoBOJioKM. Banbi CBflsaHW Me>KAy co6o^ 
i4enHo^ nepeAanen 5. B BaKyyMHofl KaMepe 2 
TaioKe pa3Meu^eHbi HanpoTMB Apyr Apyra 
HOHHo-nyMeBwe mctomhmkm omuctkm 6, 
MameTpoHHwe pacnbinuTe/ibHwe ycTpoC^CTBa 7. 
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HaWHMKM paaMeineHbi BepTMKailbHO H 
oTfleneHbi Apyr ot flpyra neperopoAKavw, 
AerramMMM BaKyyMHyio KaMepy Ha 
TexHO/iomMecKne cera^H 8. CeKUHH ocHaujeHbi 
cpeflCTBaMU noAami pa6oMero ra3a 9 b 30Hy 
o6pa6oTKM. B BaicyyiwHow KaMepe 2 pa3Mei^eHbi 
HanpaBJiwiou^Me pojimkm 10, naTJOKHbie poxiHKW 

11 M B03BpaTHbie POJIMKM 12. UJni03OBbJe 

Kaiviepbi 3 coAepx&T tu/iK)30Bbie po/iMKM 13, 
BwnoriHeHHbie H3 BaKyyMHOfi pe3MHbi m ruioTHO 
conpnKacajou4necj? APyr c ApyroM w c KopnycoM 
14 M3 0ToponnacTa. Pojihkvi 13 ocHamenu 
ujecTepeHKawiM 15 c npuBOAOM 16. UlTyLjep 17 

Cny)KMT PJW npOMe>KyTOHHOM OTK3MKM UJJ1J03OBUX 

KaMep. 

yorpoMCTBO pa6oTaeT cneAyjoi^nM o6pa30M: 
OAHa win HecKonbKO npoBO/iOK noAaioTCfl c 
KaiyuiKM 1 b umioaoByK) KaMepy 3 Me>Kfly 

nepBbIM VI BTOpbIM pOJIUKaMH 13. Ecnn 
yCTpOMCTBO COAep)KMT HeCKOJlbKO LlJJIKXBOBblX 

KaMep 3, coeAMHeHHWX nocneAOBaTenbHo. to m 
npOMe>KyTOHHb[x KaMep ocymecTBJifleTCH 
oTKaMKa Mepea orryuep 1 7. Bpamaacb 
nocpeACTBOM LuecTepeH 15 n npuBOAa 16, 
ponnKM ocymecTBjifltoT nepeMeu^eHne 
npoBO/ioKM b BaKyyMHyio KaMepy. B BaicyyMHOM" 
KaMepe npoBonoica nepeMeiqaeTcn no 

HanpaBJlflJOU^MM pOJJHKaM 10, HaTH>KHblM 

ponnKaM 11 Ha HanpaBJifnotuiMe Banw 4, 
KOTopwe TpaHcnopTupyioT ee b 
TexHonornwecKMe ceKLjwi 8, rAe nponcxoAMT 
CHanaxia omhctio woHHO-nyMeBbiM hctomhmkom 
6, a 3aTeM Hanbmenne noKpbiTUfi 
MamerpoHHbiMM pacnbmwTe/ibHbiMH 
ycrpoflcTBaMU 7. nocne HaHecenH* noKpbm/ifi 

npOBOnOKa nOCpeACTBOM B03BpaTHbIX pO/WKOB 

12 B03Bpau;aeTCH b uiniosoByio KaMepy 3 Me>KAy 
btopum m TpeTbUM ponuKaMH 13. Bee 
tuni030Bbie pojiMKM BpamaioTCfl CMHXpOHHO. 

TaKUM o6pasoM, npeACTaaneHHoe 
ycrrpoCicTBo no3BO/i5?eT ocymecTanaTb 
BBOA-BbiBOA HecKO/ibKMX npoBonoK Mepea OAHy 
ujjiKOOByio KaMepy w oaho oTBepcTue 
BaKyyMHoK KaMepbi. no ashhom ycipofiCTBe 
mo)kho nonyMaTb jiio6bie MerannnMecKMe 

nOKpblTMfl H nOKpblTHfl M3 K0MR03Hl4H0HHblX 
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crmaBOB na npoBO/ioxy A^aMeTpoM 0,1-2,0 mm, 
TaKwe Ha opraHvmecKne oruieTKM npoBOAOB c 
BbicoKOfi CKopocTbfo HaneceHua. TaioKe MOiyr 
5wTb HaHeceHw AByxc/ioiiHbie noKpbiTwn, 
HanpMMep Ni-Ag, npuMeM npouteccw o6pa6oTKH 
He npHBOAflT k yAnwHeHnio npoBo/ioioi k 
yAnwHeHHK) npoBonoKM m ee pa3pyiueHwo. 

OopMyna M3o6peTeHM«: 

1. ycTanoBKa Ana o6pa6oTKM nposo/iOKM b 
BaKyyMHOft KaMepe, coAep>KaLna* noAaioinne w 
npneMHbie npwBOAHbie KaTyiiJKW, BaKyyMHyio 
KaMepy c yanoM HaHeceHHfl noKpuTna 
HanbineHweM, ycTpotfcTBO HaTHweHwa, 
Bpamajomwecfl noAAep>KMBaioi4ne cpeAcrsa, 
OAHy uriM HecKonbKO nocneAOBaTenbHo 
coeAMHeHHbte tuniosoBbie KaMepbi c bxoaom h 

BblXOAOM npOBOnOKM Id yn/lOTHMTe/lbHblMM 
CMHXpOHHO BpamaK>L4MMHCfl pOJIHKaMW, 

OTJiMHaromawcfi TeM, mto OHa CHa6>KeHa 
paCTiojio)KeHHbJMH b BaicyyMHo^ KaMepe nepeA 
ysjioM HaHeceHuifl noKpuTMfl yanoM ommctkm, a 
KOJIMHeCTBO ynnoTHMTenbHbix ponnKOB 
HeneTHoe. 

2. YcTaHOBKa no n. 1, oTJinMaioinaflCfl t^m, 
mto bxoa m bwxoa b iuii»030Bbix KaMepax 

coBMemen. 

3. YcTaHOBKa no nio6oMy M3 nn. 1 m 2, 
oTJWMaiomaflCH TeM, mto yanoTHMTejibHwe 
po/iUKM BbinoxiHeHbi U3 anacrrMMHoro Marrepnana. 

4. YcTaHOBKa no nio6oMy M3 nn.1 3, 
oTJiHHaK>maflCfl TeM. mto noAAep^Bawmne 
cpeACTBa BbinonneHbi b bma© oxjia)KAaeMbix 
BanoB. 

5. ycTaHOBKa no /iio6oMy H3 nn. 1 4, 
oT/ivmaioiMaflCfl TeM, mto y3en ommctkh 
BwnojiHeH B BMAe pacnono>KeHHbix APyr 
HanpoTMB Apyra MOHHo-nyMeBbfx mctcwhmkob 
ommctkm m pasAe/teHw Ha TexHonornMecKne 
ceKi^nvi co cpeACTBa mm noAaMM pa6oMero ra3a b 
30Hy o6pa6oTKM. 

6. ycTaHOBKa no HK)6oMy us nn. 1 5, 
oTJiHMaKDinaacfl TeM, mto y3en HaneceHMfl 
noKpbi™* BwnojiHeH b BHAe oAHoro nnn 
HecKOJibKMX pacno/io>KeHHbix nonapno HanpoTMB 
Apyr Apyra MameTpoHHbix pacnbiJinTe/ibHbix 
ycTpo^CTB. 
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